SSME . AXCIL
REDUNDANCY SCREEN
Gomponant Group: Posemalic Controts Prepared; P, Lowrimors
'gIL Kam: Ci18.02 Appreved: " T.Nguyen
Compronent. Fuct Preburner A%1 Purge Chack Yalve Approval Date: G200
Part Humbar: R5mMIg05g Change #; z
Fallure Mode: Chack valva leghs. Di rective g CCeD ME2.D1-5213
Fage: 1of 1
Criligality
Phags Failure f ERfect Descriptian Hazard Refarence
5 Ouidizzr florw through taled chack valve will be vanied o oxidiger drain la. If teakage Is suhciont, foe! and oxidieer prebumear pirge 1R
4.1 rend<ine firil will be exceaded. If lcakagn is adammie to deprass AS1 mixtura ratis below ignition lEmits, enginz whl be shuldewn by HFFTP ME-B35
shah specd igrilion confirm it PAlssion scrub. Loss of vehicle due In ASH line bumnout ey result if chedk vakm keske and /s nol
pelocied
Fedundancy Screens FHEUMATIC SYSTEM - SEMSOR SYSTEM: UHLIKE REDUNDANCY
A: Pass - Radundanl hardware Hems are capable of che choot dirring mormal greund furnanound,
B Pass - Lass of a redindant hardweane items is detectable during fighl.
! Pass - Losa of redundant hardware ifems coutd not regull from a single credhle eveny.
WC Creiedizer flow thraugh {alled cheek vatve wHl be venlzd 4o oodizer draln Nne. Chack valve keak aue sdanuate lo cauee & crilical falure will 1R
41 bz delectad by a redling dunng Ine start phase. Loss of vehicla dus 1o AS| lne b m st may ragult il cheek waloe keaks and is nol detectsd. ME-EZM,
ME.BIT,
Redundancy Scraens: PNELUMATIC SYSTEM - SENSOR SYSTEFM UNLIKE REOUNDANCY ME-Bz258,

A Fags - Redundant hariwara tems are capabla of chrckaut dunng nemal growhd lumaraund,
B: Facs: - Loss of a redundent herdware ems s detectab s during fight.
G Pass - Loss of redundant hardware ilems caukd net result (ram 3 gingle cred-ble ovenl.
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DESIGN
Companient Group: Fripumatic Conlroly Prepared: P. Lowrimare
CIL iterm: C116-02 Approved: 1. Hguyen
Componenl: Fual Preburnat AS] Purge Check Yalve Approval Date: 6200
Part Hurnber: RSH 059 Change #; i
Failura Mode: Chegl valva leaks. Directive §: CCHD ME3-B 521

Pagea: 10! 1

Dws'gn f Dacument Reference

FAILURE CAUSE-  A: Pappet |amined opon.
C: Gontaminalion belwean poppet and seat,

CETAL PARTS AND TEST FIXTURES ARE CLEANED {1} PRIOR TO ASSEMOILY (2}, ASSEMBLY AND TES  ARE PERFORMED IN A CLEAM ROOM (2). |LUBRIGANTS ARE NOT ALLOWFD
FOR ASSEWBLY OR TEST (2}, COMPONENT LEVEL TEST FLUIDS ARE MITROGEN AND HELILM WHICH MEET THE HARDWARE CLEANLINESS REQUIREMERTS {1) THE COKF ONENT
PARTS AND SUBASSEMBI Y ARE FREE OF VISIBLE FOREIGH PARTICLES AT THE TIME OF ASSENBLY [2). AT THE ENGIME LEVEL, 15-MICRON FILTERS IN BOTH THE FNELMAT |
CONTRCL. ASSEMBLY {4) AND LINE ASSEMELY (11) ENSURES THAT CONTAMINANTS LARGER THAN 15-TICRONS WILL BE REMOVED. THREAD IN PORPET FACE ALLOWS
BAGKFLUSHING T0 REDUCE AMD ELIMINATE CONTAMINATION {5). THE OXIDIZER DOME PURGE FRESSLIRE AND THE FUEL PREDLRHER mS| PURGE PRESSURE ACTUATED VALVES
£3) INGORPORATE TEFLON POPPET GUIDES WHICH PREVENT METAL-TG-METAL RUBBING AND WETAL PARTICLE CENERATION. A TEFLON SLEEVE ON THE CHECK YALVE POPPE T
ASSEMBLY (5} REDUCES FRICTION AND WEAR AND PREVENTS METAL-TOMETAL CONTACT. GALLING, AND PARTICLE GENERATION, A TEFLON GUIDE BETWEEN THE SERING AND
BADY {7} PREVENTS SPRING AND BODY WEAR AND PARTICLE GENERATION, THESE DESIGH FEATURES PREVENT GENERATICH OF METALLIC PARTICLES IN THE INMEDTA | E AREA
OF THE BODYIPOPPET INTERFACE IN THE EVENT THAT METALLIC MARTICLES FROM ANOTHER SOURGE GET INTO THE BODY/POFFET INTERFACE, THE PARTICLES BE C OME
[BEODED IN THE FEFLON SLEEVE. THIS PREVENTS GALLING BETWEEN THE BODY AND POFPET. AND PR EVENTS POPPET JAMMING. THE PORRET L RATIC) (5), AS WELL AS THE
CHEGE JALVE SFRINGS (81 CLOSED END DESIGN, MINIMIZES THE FROBABILITY DF POPPET BOCKING, POSITIVE STOPS ARE PROVIDED AT EACH END OF THE POFTET TRAVEL.
IHE POSPET ) AND POPPET SEAT {8) ARE MANUFACTURCD FROM HAYNES 188 BAR  THIS MATERIALS MODULLS OF ELASTICITY MAKES IT RESISTANT T0 DAMAGE OR
DEFCRMATICN DUE TC EXTERMAL LOADS {106,

(1) FL 0001, (22 RLOGCSST, 3] FQDF1 1-B00 (43 ROO1D4R0: (5] REOOANEE, (6} REM04214; (7) Rs0082q7, (8} RDOO733: {9 REOOAZED; {10) RS S-R582-5; {11) RE2A{T
FAILURE CALMSE: B Broken sping.

THE SPRING (1] 15 MAKUF AL TURED FRAM ELGILGY VARE. STREMGTH AND ELASTIC LIMIT, TOGETHER IVITH ELASTIG MCDULLIS, ARE THE PRIMARY REASONS FOR LSING ELGILoY
THE MATERIAL 15 CURROSION RESISTANT AND EXHIBITS ADEQUATE RESISTANCE TO 5TRESS CORROSIGN CRACKIMG (2| FOR THIS APPLICATION, THE SPRING IS STRAIN
AELIEVED AMD INCOAPORATES GLOSED AND DEBURRED ENDS, REDUCING STRESS CONCENTRATIGNS THAT MAr CAUSE BREANAGE.

i1) RSCCEE, (2} MEFC-BPCG-522, RSS-3502-6

FAILURE CAUSE: : Damaged sealing surfaces,
E: Fractured poppet.
F: Fractured seat,

THE POPPET (1] ANL POPPET SEAT (2) ARE MANUFACTURED FROM HAYNES 183 BAR, THIS MATERIAL HAS HIGH MODUILUS OF ELASTICITY. MAKING IT RESISTANT TO DAMAGE CH
CEFCRMATION DUE T3 EXTERNAL LOADS. THE POFPET AND SEA) ARE TUNGSTEN CARBIDE HARDFACED FOR WEAR RESISTANGE AND RESISTANCE TO SCRATCHING OR 5THER
DAMAGE. EOTH IHE HAYNES 188 ANB THE TUNGETEM HARDFACING ARE RESISTANT TG CORROSION AND STRESS CORROSION CRACKING,

(1 RS002234 {7y RS103220

FAILLURE CAUSE: ALL CAUSES

HIGH CYCLE AR LOW GYCLE FATIGUE, AS WELL AT THE MINIMUM FACTORS QOF SAFETY FOR THE CHECK WALWES, MEET CEl RECILIREMENTS [f1. THE CHEGK WaLVE Was
CLEARED FOR FRACTURE MECHANICS/NDE FLAYY GAROPATH, BINCE [T CONTAIMNS NO FRACTURE CRITICAL PARTS {27 THE ASSEMBLED CHECK VALVE WAS SUBJECTED TO Dy
TESTING (1), INCLUDING FRESSURE TEET, PREESURE CYCLING, VIBRATICN TEST, AND ENDURAMCE CYCLING {4). THE COMTROLLER MONITOR 5Y5 TEM 5 COMPRISFR OF
FEDUNDANT SENSOR ELESTRONCS, REDUNDANT HARMESSES, AND REDUMDANT CONTROLLER CHANNELS |5,

(1] RLON532, CPI20HW002E, REE-AR45: 12} MASA TASK 117; {3 DWS-SEME-E0a: (IR35-508-34; {5) CP40BR00D2 PT 132252353 B3



Camponent Group:
CIL Hem:
Camponeni:

Pert Humber:
Fallure Made:

SSMEFM CIL
INSPECTION AND TEST
Prneumallc Senirnlz Prepared:
C11G6-02 Appraved:
Fue! Freburier AS| Purgs Chack Valve Approval Tiala:
R200EDSY Change #:
Chock valva leaks, Olractve ¥:
Pags:

Fallure Cruzes

Signilicant Chanaceristica

P. Lowrimoes

T. Nguyan
B 2100

2
ECBD MEX-01-6213

1cf 2

Inspeciniz) ¢ Test(s)

Docunmmt Reference

AG

£l -2

FLIEL, FREBLIRNER A5
PURGE CHECK YALVE
BODY

POFFPET ASSEMELY

mATERIAL INTEGRITY

CLEAM IMESS
REQUIRELENT S

ASSEMBLY INTCGRITY

SPRIMG
MATERIAL INTEGRITY

CHEGK VaLYE BOEFY
PORSET ASEEMELY
CHECH “ALYE ASSEMBLY

MATERL&L INTEGRITY |3 VERIFIED PER DRAWING REQLUIBEMENTS.

COMPORENTS ARE CLEANED T OX YSENFLEL SERVICE FER DRAVING AMD SFECIFICATION
REQUIREMENTS.

DURING MANUFACTURE OF THE CHEGK WALVE, THE SPRING DFF ECTION AND POPPET FUMCTION
ARE VERIFIED BY THE POPPET FULL STROKE DCFLEGTION TEST,

SURFACE FINISH OF POPFET AND HOUSING RORE ARE INSPECTED FER DRAWING
REQUIREMENTS.

TEFLON GUIDE/POPPET CLEARANCE |8 DIMENSIONALLY INSPECTED AND WERIFIED BY
INTERFERENCE TEST PER, ORAVING REINNREMENT.

CRITICAL DEBUR OF POPPET 15 INSFEC TEDIPER DAY RFDUIRERMENTS,

MATERML INTEGRITY |5 VERIFIED PER DRAVWING REQLIREMENTS.

AFTER MACHINING, SPRING CHARAGTERIATICS ARE INSPECGTED FER CRAWING AND
SPECIFICATION RECUIREMENTS.

LDAD RANGE OF THE DEPRESSED SPRING 15 TESTED PER DRAWING REQLUIREMENTS.

R5008343
R5008220
RE008214

R3G0EZ14
REG0E220

REOORMED
R3I0UBZ 14
REONBZ 20
RLT0mME1

RLCCHST

REONEE14
RS@OR:I0

RS04

RIDiID723

FAQ102 012

ROD10T33

R3G0E220
RSa88214
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Compenrel Sroup. Freamallz Controls Prepared:

P_ Lowrimers

CIL llem C11E 02 Appraved: T. Ngwyan
Cemponent: Fuel Preburner ASI Punge Check valve Approval Dats: Ei2A0
Fart Humber; RS008050 Change #: 2
Fallure Mocie; Check valve laaks. Oirscllve ¥ CCBD ME2-01.5213
Page: iof 2
Fai'ure Cauzes Signihcort Chamcterialics Indpectonis] ! Tastiz) Decument Beference
DEF CHECK VALWE BODY RE00E220
PORFET ASSERMBLY RS006210
CHECK VALVE ASESEMELY RECCEDSS
MATERIAL INFEGRITY WATERISL ITEGRITY 15 WERIFIED FER DEAWING REQUIRENCHTS, RSC08220
RSqoea14
TUHGITEH HARDEAGING (5 INSPECTED FER DRAWING AND SPECIFICATION REQUREMENTS, REmIA2E0
INCLUDING THERMAL SHCCK AND PENETRANT INSPECTIONS, RS003Z44
RATE8. 044
Y
SEALING SURFACES AND POGFPET-SEAT FIT ARE IMSPECTED PER DRAWING AND SPECIFICATION R 300050
REQUIREMENTE. RLDO13]
ALL CALSES FUCL FREBLURNER A8 Fe340E0549
PLUREGE CHECK wALWE
ACCEPTANCE TESTING THE FOLLOUWING TESTS ARE FERFORMED DURING MANUFACTURE AMO VALVE ACCEPTAMCE:
- 3FAT AND SEAL LEAKAGE |5 VERIFIED TG BE WITHIN SFECIFIZATION, RLOCDGT
RLO1206
= THE {NTERMAL FLOWY FATHIS VERIFIED. RLOZO3F
ALY zoa
-WORKMANSHI® AND CONTAMINATION SCREENING AT FINAI Vial WE AMD LINE ASSENRELY. RLD1206

Failure History.

Cpa-aticral Usa-

FPRE-FIIGHT CHECGKOUT VALVE ASSEMEBLY I35 LEAK CMECKED EVERY FLMGHT AHD AFTC Al MAIMTENAMCE OR
REPLACCMENT,

Carprehengive falure history data Is mamtamed i tho Frabiem Fepoing dalabasa (PRAMS,ARACA:
Reference; MAEA leiter SAZ /38208 and Rocketdyne fatlet ABRCLOMG.
Mot Appicable,

CHRSD w4 1B 035



SSME ZAMCIL
WELD JOINTS
Component Group Proeumatic Conirols Froparad: P. Lowidmgre
CH dbam: CHE Approved: T. Hguyen
Compo nent: Fuel Prebuyrner A5l Purgo CHeck Walve Approval Date: GraD
Farl Nurnber: R a0 Ensg Change &: 1
Clrective ¥ CCBO ME3-01.5212
Paga: 1of1
Criticeat Feblal
Baal  Flaw Bize Mot
Side Wpl  Qelectable
Comr panent Basic Pard Maniber Wkl Mumber VWeld Type  Class Access HOF  LCF Comments
CHECK vwalLvk RS00RAT 7 =00 I X X o ASSEMBLY OF RSO 13

SL-2



